Hormonal regulation of the conformation of the ovalbumin gene in chick oviduct chromatin.
We have examined the effects of steroid hormones in the chromatin sensitivity of the ovalbumin gene to micrococcal nuclease and have attempted to define the importance of the nucleosome core, higher order chromatin folding, and transcription in the maintenance of the nuclease-sensitive conformation of the ovalbumin chromatin. Solution hybridization studies demonstrated that the sensitivity of the ovalbumin gene in oviduct nuclei to micrococcal nuclease paralleled the hormone-dependent transcription of the ovalbumin gene in the immature chick. Blot hybridization analysis also revealed a hormone-dependent change in this chromatin region since ovalbumin DNA fragments from nuclease-treated hen and estrogen-stimulated chick oviduct nuclei exhibited nucleosomal repeat patterns that were less discrete than those observed for the ovalbumin specific fragments from liver and hormone-withdrawn oviducts. This transcription-related conformation was not the result of enhanced sensitivity of the ovalbumin-containing nucleosomal cores since the bulk of the nucleosomes associated with the ovalbumin chromatin were not preferentially cleaved internally by micrococcal nuclease. Rather, an analysis of the fragmentation of the ovalbumin chromatin as a function of digestion extent suggested a mechanism in which the heightened sensitivity resulted from the collective expansion of the nuclease cutting sites in the linker regions of the ovalbumin chromatin because the gene was in an unfolded conformation. The transcription-specific conformation was not merely a consequence of RNA synthesis per se since the selective sensitivity of the gene was unaffected by treatment of oviduct nuclei with alpha-amanitin, actinomycin D, or RNase. In addition, the presence of the transcriptional complex on the ovalbumin chromatin was presumably not required for selective nuclease recognition since preferential cleavage was observed under conditions expected to deplete oviduct nuclei of template-bound RNA polymerase and nascent RNA chains. These results are consistent with a model in which the expressed ovalbumin gene is in an unfolded polynucleosomal structure whose formation is related to transcriptional activity but not dependent on the transcriptional process.